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DEPARTMENT OF AGRICULTURE 
Western Australia 
Summary of Experimental Results 1983 
ORGANIC MATTER AS A SOURCE OF NITROGEN 
N. Delroy 
R. Deyl 
Plant Research Division 
The "Organic Matter as a Source of Nitrogen" trials contract was taken over by 
me in September 1983 after the previous appointed research officer Adrian 
Reineke left in February 1983. 
The trials can be put into three groups: 
1. Plus and minus ripping by species by bag nitrogen. This trial had a 
number of different species grown in 1982 and half of the trial was 
ripped in 1983 and the whole site sown to wheat with different rates of 
nitrogen applied to the subplots. Part of the information on the trial 
is contained in Bill Bowden's 1983 summary. 
2. Species and management trials, namely 82LG5, 82Nl7, 82N041 and 82N03. 
- 3. 
These trials had a number of different species grown in 1982 to which a 
number of management factors were applied including ploughing in at 
flowering, spraying out at flowering and plus and, minus tops at 
flowering and at the end of the season. In 1983 these plots were all 
put into wheat with some small cross-strips of bag nitrogen rates at the 
end also added on. 
Two rotation trials 81C4 and 81N9 which had a combination of rates of 
clover sown in different years, by fertiliser nitrogen rates and 
different crop sequences. These trials were not very successful partly 
because the design did not really meet the objectives and partly because 
the sites chosen had a fairly high nitrogen status to start with and we 
were therefore looking at a nitrogen rundown situation for effects 
rather than a nitrogen build-up situation. 
A number of abbreviations have been used throughout the summary and are as 
follows: -
NJ4 
NOJ 
DM 
GY 
HI 
Heads 
TGW 
GWPH 
GPH 
-R 
+R 
+T 
-T 
-S (F) 
-T(F) 
-P(F) 
* 
** 
*** 
M-2 
soil ammonium 
soil nitrate 
plant tops dry matter in kg ha-1 
grain yield kg ha-1 
harvest index (i.e. GY 7 final DM) 
heads per square metre at grain harvest 
thousand grain weight in gms 
grain weight per head in gms 
number of grains per head 
unripped 
ripped 
tops of 1982 crop not removed 
tops of 1982 crop removed at the end of 
the season 
tops of 1982 crop sprayed out at flowering 
tops of 1982 crop removed at flowering 
tops of 1982 crop ploughed in at flowering 
probability < .05 of there being no 
difference between the means 
probability < .01 of there being no 
difference between the means 
probability < .001 of there being no 
difference between the means. 
In each table of mear1s the date of sampling is given abov~ the parameters 
measured. Grain yields are generally given as both hand harvest (quadrat 
cuts) and machine harvest estimates. 
Most of the means in the tables have not been rounded off and should therefore 
not be taken as being indicative of the accuracy of the results. 
Trial: 
Location: 
Soil type: 
82WH35 
Wongan Hill Research Station 
Wongan loamy sand 
Related trials: Geraldton nitrogen flow trials (82C24). See J. Hamblin 
1983 Annual Summary. 
Trial Description: 
In 1982 this trial site was sown to two species of lupins, ~· cosantinii (var. 
Erregulla) and~· angustifolius (var. Yandee), wheat (var. Gamenya), subclover 
(Northam/Nungarin mix) and Barley (var. Clipper). All except barley were sown 
as 6 wheel on wheel drill runs (2.5 m) wide with buffers between each 
species. Barley was only sc:Mn 2 drill runs wide and data obtained from the 
plots will not be presented here. There were four reps which were treated as 
blocks. 1982 crop grain yields were as follows: wheat 1.9 t ha-1, Yandee 
lupins 1.1 t ha-1, Erregulla lupins 1.3 t ha-1 and Barley 2.9 t ha-1. 
The clover pasture was described as poor with a lot of capeweed in it. 
On 3.6.83 two of the reps were ripped to a depth of approximately 30 cm. The 
whole trial was sc:Mn to wheat in 1983 and different rates of N, at O, 25, 75, 
148 or 314 kg ha-1 Agran (34:0) applied to appropriate drill runs. The 
trial design was therefore a split split plot design, RIP/SPECIES/N-RATE, with 
the aim being to look at organic versus bag nitrogen interactions and the 
effect ripping may have on this. 
Operations and measurements 1983 
3.6.83: 
10.6.83: 
16.6.83: 
7.7.83: 
14.7.83 
4.8.83 
7.9.83 
19.10.83 
30.11.83 
13.12.83 
half the trial site was ripped to a depth of 
direction of the plots. 
sprayseed (2 l/ha-1) and glean (20 g ha-1) applied. 
in the 
sown to gamenya wheat at 50 kg ha-1 , plain super applied at 100 
kg ha-1 and Agran (34:0) applied to appropriate plots at rates 
outlined above. 
0-10 cm soil samples taken on the 0-N plots. 
50 plots per plot pulled and plant densities calculated on the 
0-M plots only. 
Brominyl M sprayed at 1.4 l/ha-1 to control radish and lupins. 
five 0.35 m2 quadrats per plot cut, weighed and analysed for N. 
four 0-35 m2 quadrats per plot cut, weighed and analysed for N. 
This was approximately two weeks post anthesis. 
three 0.35 m2 quadrats per plot cut, weighed and divided into 
yield components. 
machine harvest of plots. 
At various stages through the season measurements for average maximum root 
depth on selected treatments were also made but this data is not included here 
(See Bowden, J.W. 1983 Annual Summaries). 
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Results 
(1) Plant samples taken on 0-N subplots 14.7.83 
Rip OM %N N-uptake Soil Species 
(kg ha-1 ) (kg ha-1> NH4+N03 (ppm) 
-R 
+R 
F-test 
and 
5% LSD 
Clover 
Erreg 
Wheat 
Yan dee 
Clover 
Erreg 
Wheat 
Yan dee 
Rip 
Species 
Rip. Species 
33.9 4.37 
39. 7 4 .90 
28.4 4.15 
62.0 5.29 
43.5 4. 95 
37.5 4.95 
32.6 4.51 
50.5 5 .48 
N.S.- ** -
*** 5.02 *** 0.198 
*** 5.28 5.28 N.S.-
5. sot 
t for comparing means with the same level of rip 
# soil sampling 0.10 cm on 7.7.83 
1.48 6 
1.94 6 
1.18 4 
3.28 14 
2.15 11 
1.86 8 
1.47 10 
2.76 14 
N.S.-
*** 2.58 
** 3.45 
2.26t 
Note: Ripping increases DM yield and N-uptake for the 1982 wheat and clover 
plots but decreases them for wheat on 1982 lupin plots. Did ripping 
reduce mineralisation and immobilisation of nitrogen? 
In the following results presentation the three way interaction table 
(RIP.SPECIES.NIT) is given whether it is statistically significant or not so 
that two tables (RIP.SPECIES, SPECIES~NIT, RIP.NIT) or main effects may be 
calculated from it. The relevant statistical significance figures are 
presented below the table. If higher order interactions are significant the 
significance tests for these are presented and the lower order effects 
contained within the higher order effects are not generally given. Nitrogen 
responses had quadratic response surfaces fitted and therefore are split into 
linear and quadratic components. 
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(2) Dry Matter Cuts 7.9.83 
(a) Dry Matter (kg ha-1) 
NIT 0 
1982 
Rip Species 
-R Clover 255 
Erregulla 422 
Wheat 188 
Yandee 635 
+R Clover 534 
Erregulla 621 
Wheat 455 
Yandee 1223 
Effect 
Rip 
Species 
Nit 
- LIN 
- QUAD 
(b) Percent Nitrogen in Tops 
25 75 150 300 
-1 Agran (34:0) kg ha 
289 530 749 1143 
441 591 947 1449 
328 505 637 1036 
861 1128 1386 1800 
562 923 1199 1218 
827 1396 1744 2104 
632 1145 1235 1975 
1611 1789 2175 2375 
Significance 5% LSD 
* 
** 303.2 
*** 133 .8 
*** 
*** 
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NIT 0 25 75 150 300 
-1 Agran (34:0) kg ha 
1982 
Rip Species 
-R Clover 2.150 2.415 2.435 2 .2 85 2.605 
Erregulla 2.395 2.560 2.315 2.225 2. 50 5 
Wheat 2.210 2.450 2.390 2.335 2.455 
Yan dee 2.510 2. 645 2.525 2. 720 2. 525 
+R Clover 2.605 2.585 2.620 2. 7 00 2.830 
Erregulla 2.595 2.600 2.755 2. 7 85 3.065 
Wheat 2.735 2. 795 2. 790 2.900 2.905 
Yandee 2.485 2. 730 2.620 2.960 3.050 
Effect Significance 5% LSD 
Rip N.S. 
Species N.S. 
Nit *** 0.1076 
- LIN *** 
- QUAD N. S. 
-· 
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(c) Nitrogen uptake by tops (kg ha-1) 
NIT 0 25 75 150 300 
-1 Agran (34:0) kg ha 
1982 
Rip Species 
-R Clover 5.48 6.99 12.86 17.13 29. 72 
Erregulla 10.14 11.31 13.96 21.68 36.22 
Wheat 4.15 8.20 12.08 14.73 25.40 
Yandee 15.69 22.85 28.28 37.78 45.54 
+R Clover 13.88 14.42 24.22 32.64 34.91 
Erregulla 16.19 21.54 38.61 49.01 65.28 
Wheat 12.31 17.89 31.95 35.57 57.85 
Yandee 30.02 43.86 46.53 64.57 72.24 
Effect Significance 5% LSD 
species ** 9. 587 
Rip.Nit *** 23.05 for different 
levels of rip 
- LIN ** 6.19 for same levels of 
rip 
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(3) Dry Matter Cuts 19.10.83 
(a) Dry matter (kg ha-1) 
NIT 
1982 
Rip Species 
-R Clover 2132 
Erregulla 4079 
Wheat 2286 
Yandee 5647 
+R Clover 5104 
Erregulla 5822 
Wheat 4772 
Tandee 7775 
Effect 
Rip 
Species 
Nit 
- LIN 
- QUAD 
0 25 
2718 
4011 
3623 
5897 
5247 
6847 
5875 
8089 
Significance 
* 
** 
*** 
*** 
*** 
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75 150 300 
kg ha-1 (Agran 34:0) 
3704 4964 5986 
5275 5600 6322 
4375 4089 6361 
6554 7089 7564 
6168 6975 7057 
8214 7407 9518 
6714 8186 8707 
9718 9275 9918 
5% LSD 
1021.6 
493.4 
6.19 for same levels of 
rip. 
(b) Percent nitrogen of tops 
NIT 0 25 75 150 300 
kg ha-1 (Agran 34: 0) 
1982 
Rip Species 
-R Clover 0.945 1.040 1.075 1.000 1.080 
Erregulla 1.040 1.160 1.180 1.200 1.075 
Wheat 0.990 1.010 0.935 1.160 1.190 
Yandee 1.070 1.070 1.170 1.195 1.290 
+R Clover 0.820 0.920 1.085 1.060 1.265 
Erregulla 1.170 1.105 1.235 1.200 1.270 
Wheat 1.060 1.335 1.155 1.210 1.250 
Yandee 1.235 1.220 1.260 1.255 1.400 
Effect Significance 5% LSD 
Rip N.S. 
Species ** 0.0648 
Nit *** 0.0682 
- LIN *** 
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(c) Nitrogen uptake (kg ha-1) 
NIT 0 25 75 150 300 
kg ha-1 (Ag ran 34: 0) 
1982 
Rip Species 
-R Clover 20.12 28.12 39.94 48.98 63.39 
Erregulla 42.33 45.37 62.98 67.30 67.86 
Wheat 22.60 34.50 40.04 47.44 75.83 
Yan dee 60.09 62.74 76. 79 84.68 97.58 
+R Clover 41.85 48. 26 66.92 73. 92 89.25 
Erregulla 68.23 7 5.43 101. 93 89.59 120.54 
Wheat 50.60 79.16 77.69 99.55 108.69 
Yan dee 96.03 98.74 122.75 116.42 139.06 
Effect Significance 5% LSD 
Rip * 
Species *** 12.26 
Nit *** 7.09 
- LIN *** 
- QUAD ** 
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(4) Dry Matter Cuts 30.11.83 and Yield Components 
(a) Dry matter (kg ha-1) 
NIT 0 25 75 
kg ha-1 
1982 
Rip Species 
-R Clover 2176 2986 4792 
Erregulla 4110 4767 5324 
Wheat 2419 3195 3938 
Yandee 5591 5638 6624 
+R Clover 5112 5962 5586 
Erregulla 5985 6798 6662 
Wheat 5938 5820 7272 
Yandee 7228 8229 8281 
Effect Significance 
Rip N.S. 
Species * 
Nit *** 
- LIN *** 
- QUAD *** 
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150 300 
(Agran 34:0) 
5414 6362 
5766 6786 
5205 6019 
6700 7153 
6738 7024 
7209 8047 
7515 8219 
9186 8528 
5% LSD 
703 
465 
(b) Hand harvest grain yield (kg ha-1) 
NIT 0 25 75 150 300 
kg ha-1 (Agran 34:0) 
1982 
Rip Species 
-R Clover 1198 1557 2461 2719 2924 
Erregulla 2141 2390 2724 2886 3257 
Wheat 1204 1666 2024 2514 3249 
Yandee 2801 2728 3071 3147 3109 
+R Clover 2598 2814 2585 3005 2948 
Erregulla 3069 3576 3295 3243 3447 
Wheat 2957 2881 3281 3319 3181 
Yandee 3240 3676 3737 3976 3476 
Effect Significance 5% LSD 
Rip N.S. 
Rip. Nit *** 309.0 for different 
levels of rip 
- DEV. LIN *** 251.2 for same levels 
of rip 
- DEV. QUAD *** 
Rip. Scee. Nit * 
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(c) Heads per square metre 
NIT 0 25 75 150 300 
kg ha-1 (Agran 34:0) 
1982 
Rip Species 
-R Clover 198.0 201.3 283.3 300.4 330.3 
Erregulla 249.9 230.8 256. l 288.4 278.4 
Wheat 263 .3 232.7 352.2 342.2 367.0 
Yan dee 261.8 290.3 310.9 311.8 351.8 
+R Clover 225. 6 278.9 266.1 311.8 343.2 
Erregulla 282.3 342.7 330.8 344.2 393.7 
Wheat 334.6 307.5 314.2 374.1 433.2 
Yandee 328.0 348.4 368.4 376. 0 323. 7 
Effect si2nificance 5% LSD 
Rip * 
Species * 31.08 
Nit *** 30.41 
- LIN ** 
- QUAD N.S. 
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(d) Thousand grain weight (grams) 
NIT 0 25 75 150 300 
kg ha-1 (Agran 34:0) 
1982 
Rip Species 
-R Clover 33.15 35.00 34.95 35.70 32.05 
Erregulla 36.30 36.20 35.40 34.70 33.65 
Wheat 32.30 32.80 33.20 33.50 31.20 
Yandee 35.50 33.55 32.80 33.00 29.25 
+R Clover 38. 30 36.35 34.35 33.50 29.60 
Erregulla 37.25 36.15 31.90 30.25 29.05 
Wheat 36. 00 35.50 32.38 30.85 31.46 
Yan dee 34.65 31.95 31.05 28.80 27.00 -Effect Significance 5% LSD 
Rip. Nit *** 3.479 for different levels 
of rip 
- DEV. LIN *** 1.210 for same level 
of rip 
- DEV. QUAD *** 
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(e) Harvest index 
NIT 0 25 75 150 300 
kg ha-1 Agran (34:0) 
1982 
Rip Species 
-R Clover 0.5536 0.5234 o. 5172 0.5025 0.4637 
Erregulla 0.5205 0.5016 0.5152 0.5028 0.4796 
Wheat 0.5001 o. 5199 0.5195 0.4831 0.4529 
Yan dee 0.5027 0.4835 0.4635 0.4698 0.4348 
+R Clover 0.5104 0.4715 0.4634 0.4452 0.4201 
Erregulla 0.5126 0.4944 0.4943 0.4499 0.4286 
Wheat 0. 4978 0.4953 0.4544 o. 4423 0.3866 
Yan dee 0.4482 0.4466 0.4535 0.4330 0.4076 
Effect Si9nificance 5% LSD 
Rip * 
Species N.S. 
Nit *** 0.0164 
- LIN *** 
- ~UAD N.S. 
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(f) Grain weight per head (gms) 
NIT 0 25 75 150 300 
kg ha-1 Agran (34:0) 
1982 
Rip Species 
-R Clover 0.605 0.764 0.860 0.908 0.889 
Erregulla 0.861 1.040 1.062 0.993 1.185 
Wheat 0.456 0.756 0.582 0.735 o. 757 
Yandee 1.069 0.945 0.988 1.010 0.895 
+R Clover 1.152 1.008 o. 971 0.964 0.862 
Erregulla 1.089 1.047 0.996 0.949 o. 87 6 
Wheat 0.884 0.937 1.074 0.896 0.763 
Yandee 0.988 1.054 0.897 1.083 1.074 
Effect Significance 5% LSD 
Rip. Spec ** 0.1346 for different 
levels of rip 
0. 0722 for same level 
of rip 
Rip. Nit *** 0.1413 for different 
levels of rip 
0 .1121 for same level 
of rip 
-14-
(g) Grains per head 
NIT 
1982 
Rip Species 
-R Clover 
Erregulla 
Wheat 
Yan dee 
+R Clover 
Erregulla 
Wheat 
Yan dee 
Effect 
Rip. Spec 
Nit 
- LIN 
- QUAD 
Rip.Spec.Nit 
0 25 
18. 25 21.84 
23. 71 28.73 
14.12 22. 72 
30.16 28.09 
30.08 27.76 
29.23 28.97 
24.57 26.39 
28.51 32.99 
Significance 
* 
*** 
*** 
N.S. 
* 
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kg 
75 150 300 
ha-1 (Agran 34:0) 
24.65 25.42 27.74 
29.99 28. 71 39.98 
17.52 21. 92 22.75 
30.20 30.59 30.49 
28.28 28. 77 29.10 
31.24 31.33 30.19 
37.22 29.14 24.90 
29.05 37.68 39. 79 
5% LSD 
3.083 for different 
levels of rip 
2.834 for same level 
of rip 
2.349 
6.695 
6.583 
6.644 
6.583 
for same level 
of rip 
for same level 
of rip .spec. 
for same level 
of rip.nit. 
(5) Machine Grain Harvest 13.12.83 
NIT 0 25 75 150 300 
kg ha-1 (Ag ran 34: 0) 
1982 
Rip Species 
-R Clover 1243 1334 1720 1931 2260 
Erregulla 1748 1867 2078 2387 2569 
Wheat 990 1439 1755 2064 2253 
Yan dee 2282 2499 2520 2443 2576 
+R Clover 2113 2120 2632 2506 2499 
Erregulla 2562 2815 2941 2892 2773 
Wheat 2274 2513 2541 2668 2450 
Yandee 2850 2969 2850 2829 2899 
Effect Significance 5% LSD 
Rip. Nit *** 193.5 
- DEV.LIN *** 110.2 for same level 
of rip 
- DEV.QUAD N.S. 
Spec.Nit *** 332.0 for same level 
of spec. 
- DEV.LIN *** 155.8 
- DEV .QUAD *** 
Rip.Spec.Nit * 450.4 
- DEV.DEV.LIN *** 469.5 for same level 
of rip 
- DEV. DEV .QUAD N.S. 220.4 for same level 
of rip. spec 
469.5 for same level 
of rip.nit 
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Comments: 
Briefly sane of the main points to note from this trial are as follows -
Limited measurements made on rooting depth throughout the season showed the 
wheat roots on ripped plots to be significantly deeper than those on non 
ripped plots. At the end of the season the depth was 240 cm to moist soil on 
the ripped plots versus 180 cm on the non ripped plots. No differences in 
rooting depth due to nitrogen status could be demonstrated (See J.w. Bowden 
1983 Annual Summary). 
Dry matter production was affected significantly throughout the season by all 
three treatments. Lupins, especially Yandee resulted in higher end of season 
dry matter production and grain yields at all nitrogen levels compared to 
wheat on wheat and wheat on clover. There is also some evidence that the 
conversion of equivalent dry matter production on the lupin plots to grain 
yield was more efficient than that on the 1982 wheat and clover plots. Both 
dry matter production and grain yields on the 1982 Yandee plots were better at 
the low N levels than those on the Erregulla plots although at the higher N 
rates the curves converged. This suggests Yandee lupins make more nitrogen 
available to the subsequent wheat plot than Erregulla, possibly due to the 
hard seededness of Erregulla compared to Yandee which reduces nitrogen 
availability from residual seed. 
Ripping had a large effect on both dry matter production and grain yields 
especially at low N rates with the responses converging to some degree at the 
high N rates suggesting that part but not all of the ripping effect may be a 
nitrogen effect. Ripping appeared to increase nitrogen uptake efficiency. 
In this seasonal scenario and soil type where there was a lot of stored 
moisture despite the dry finish the treatments with the highest end of season 
dry matter generally had the highest grain yields. The reduction in thousand 
grain weight in the higher dry matter production plots due to reduced 
available soil moisture was more than offset in most cases by the number of 
heads per square metre and grains per head. The marked RIP. NIT. SPECIES 
interaction that occured in the grain yields as compared to-:he dry matter 
yields presumably is a reflection of the end of season moisture regimes 
resulting fran the differing dry matter growth patterns • 
The general reduction in thousand grain weight due to ripping but higher total 
grain yields in ripped plots suggests that ripping increased yield by setting 
up potential early as evidenced by dry matter production and not by increasing 
end of season "available" water. 
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Trial: 
Location: 
Soil type: 
82N041 
Dower in 
Sandy loam 
Related trials: 82LG5, 82N03, 82Nl7 
In 1982 the peas were affected by simazine and only a very poor stand 
established. varieties sown in 1982 were Gamenya wheat (45 kg ha-1), 
Nungarin clover (15 kg ha-1), Dunn peas (60 kg ha-1) and Yandee lupins (80 
kg ha-1). 
Operations and measurements 1983 
23.3.83: 
11.6.83: 
25.7.83 
5.10.83 
28.11.83 
29.11.83 
0-10 cm soil samples taken for Nff.4 + NOJ analysis. Stubble 
on wheat-T plots slashed and removed. 
Trial sown to Gamenya wheat at 45 kg ha-1 over 1982 plots after 
preparation by cultivation and sprayseed at 2 l/ha-1• Super 
was applied at 200 kg ha-l and Agran 34:0 to the 1982 buffer 
plots at the appropriate rates of either o, 50, 90, 130 or 235 
kg ha-1. These rates were also applied to the cross strips at 
one end of the trial. 
6 week plant samples taken (5 m row per plot). 
Quadrats (4 x .35m2 per plot) cut approximately two weeks post 
anthesis. 
Quadrats (2 x .35m2 per plot) cut for final dry matter and 
yield components. One 0.35m2 quadrat on selected nitrogen 
cross strips was also cut. 
Machine harvest. 
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Results 
1. Soil Pogos 0-10 cm 23.3.83. Analysed for soluble NH.4 and N03. 
Soil N ~EE!!!~ 
1982 Treatment NH4 N03 NH4 + N03 
Wheat + T 3.0 1.3 4.3 
Wheat - T 4.0 1.3 5.3 
Clover + T 4.0 1.3 5.3 
Clover - T 3.3 1. 7 5.0 
Peas + T 4.3 6.0 10.3 
Peas - T 4.7 4.3 9.0 
Lupins + T 5.0 2.7 7.7 
Lupins - T 5.7 2.0 7.7 
Lupins - S(F) 5.3 9.3 14.7 
Lupins - T(F) 4.7 12.0 16.7 
Lupins - P (F) 6.0 33.0 39.0 
Buffers 3.3 1.6 4.9 
F - test N.S. *** *** 
5% LSD 5.5 5.5 
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2. Dry Matter Cuts 25.7.83 and 5.10.83 
25.7.83 5.10.83 
DM %N N-uptake DM %N N-uptake 
kg ha-1 kg ha-1 kg ha-1 kg ha-1 
Wheat + T 34.2 4.37 1.50 951 1.25 11.9 
Wheat - T 33.9 4.33 1.47 932 1.24 11. 5 
Clover + T 40.7 4.45 1.81 1493 1.23 18.8 
Clover - T 46.5 4 .57 2.12 1360 1.17 16.1 
Peas + T 38.2 4.61 1. 76 1179 1.23 14.9 
Peas - T 32.1 4.33 1.39 1008 1.20 11.9 
Lupins + T 74. 2 4.99 3.74 2111 1.30 28.5 
Lupins - T 38.9 4.48 1. 75 1455 1.34 19.8 
Lupins - S (F) 54.5 5.10 2. 79 2035 1.44 29.0 
Lupins - T (F) 33.9 4.76 1.61 1056 1.36 14.2 
Lupins - P(F) 75. 7 5.66 4.28 2492 1.39 34.6 
NO 35. 3 4.11 1.46 1084 1.28 13.8 
N50 60.5 4.88 2.96 2021 1.29 26.7 
N90 61.3 4.68 2. 87 2216 1.28 28.2 
Nl30 67.4 4.98 3.35 2121 1.32 28.0 
N235 76. 8 5.30 4.08 2568 1.43 36.9 
F - test *** *** *** *** * *** 
5% LSD 15. 60 0.38 0.92 858 0.14 12.14 
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3. End of Season Measurements 
Plots were sampled on 28.11. 83 and dry matter, grain yield and yield components 
calculated. Plots were machine harvested on 29.11.83. 
Treatment 28.11.83 
29.11.83 
DM GY HI HEADS TGW GWPH GPH GY# 
(kgi\a (kgH.a -?m (gms) (gms) (kgi\~ 
Wheat + T 1864 945 0.50 152 32.1 0.619 19.2 658 
Wheat - T 1712 904 0.53 145 32.7 0.614 . 18. 7 758 
Clover + T 2520 1277 0.51 169 32.7 0.755 23.1 1055 
Clover - T 2339 1184 a.so 163 33.5 o. 719 21.4 1061 
Peas+ T 2016 1053 0.53 136 33.8 0.766 22.6 859 
Peas - T 1797 942 0.53 148 32.0 0.636 19.8 889 
Lupins + T 3937 1873 0.48 198 34.3 0.940 27.S 1659 
Lupins - T 2663 1376 0.52 181 33.8 o. 755 22.4 1250 
Lupins - S (F) 2596 1270 0.49 216 34.0 0.607 17.9 1582 
Lupins - T(F) 2663 1375 0.52 184 33.6 o. 755 22.4 1031 
Lupins - P (F) 4936 2031 0.41 234 32.5 0.854 26.3 1754 
Not 2378 1195 0.51 148 34.1 0.800 23.4 1037 
NSOt 2834 1472 0.52 179 34.1 0.814 23.9 1185 
N90t 3623 1813 0.51 222 33.1 o. 799 24.1 1292 
Nl30 t 3414 1757 0.51 205 32.6 0.851 26.1 1090 
N235t 3890 1881 0.49 229 31.4 0.817 26.1 1067 
F - test *** *** N. S. *** * ** ** ** 
5% LSD 749 526 44 1.77 0.154 4.49 491 
t NO - N235 these are the treatments that were buffers in 1982 and had 
Agran (34:0) applied at the rate shown subscripted e.g. N235 = nitrogen 
applied as Agran (34:0) at 235 kg ha-1. 
# Machine harvested grain yield. 
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Comments 
The 1982 cropping history resulted in significant differences in dry matter 
production of tops and their nitrogen concentration throughout the growing 
period of the subsequent wheat crop. The end of season dry matter accounted 
for 92 percent of grain yield due to there being little variation in the 
harvest index which was around 0.5. This efficient conversion of end of 
season dry matter into grain yield reflects the large amount of stored 
moisture that would have been available at the end of the 1983 growing season. 
Wheat on lupins gave over double the grain yield of wheat on wheat with no bag 
nitrogen applied. Management on the 1982 crop had significant effects on the 
yield for wheat after lupins but not for wheat following the other species 
which had plus and minus tops treatments. This reflects the possible value of 
lupin tops to the subsequent wheat crop compared to clover and peas in this 
trial bearing in mind the poor pea crop in 1982 and the difficulty in removing 
all the clover tops in 1982. Wheat straw might have been expected to 
immobilise nitrogen, due to its high C/N ratio and reduce subsequent wheat 
yields but there was no indication of this here. This may partially be due to 
the poor wheat crop in 1982 producing little straw residue. The lupin 
management treatment, ploughed in at flowering (Lupins-P(F)) demonstrates the 
value of incorporation into the soil of a green lupin crop by the subsequent 
high dry matter production and grain yield of the following wheat crop. 
There is a consistantly large underestimation of grain yields in this trial by 
the machine harvest estimates compared to the hand harvested estimates. No 
explanation can be given for the magnitude of this difference. 
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Trial: 
Location: 
Soil type: 
Related trials: 
82LG5 
East Hyden 
Sandy loam 
82N041, 82N03, 82Nl7 
0perations and measurements 1983 
S ununer period: The site was grazed bare with no surface residue remaining. 
22.3.83: 
28.6.83: 
11.8.83: 
12.10.83: 
30.11. 83: 
0-10 cm soil samples taken and analysed for N03 and 
NH4. 
Plots sown to Hyden wheat at 45 kg ha-1 and super at 105 
kg ha-1 after seedbed preparation with sprayseed at 2 
1 ha-1 and cultivation. Nitrogen applied at 0,48,84,120 
or 248 kg ha-1 Agran to appropriate plots and cross 
strip. 
5 metres of row per plot cut and plant densities 
calculated • 
4 quadrats (.35m2 each) per plot cut at approximately 2 
weeks post anthesis. 
2 quadrats (.35m2 each) per plot cut. 
All samples were analysed for nitrogen except those taken on the 30.11.83 
which were used for yield component breakdown. 
2.12.83: Machine grain harvest. 
Rainfall 
Growing season rainfall records for 1983 were obtained from the farmer Mr 
Brian Mayfield whose property the trial was on and are as follows: 
Period 
June 18-30 
July 
August 
Sept 1 - 14 
Oct 22 
Nov 7 
Rainfall (mm) 
41 
51 
12.5 
58 
2.5 
2.5 
Comments 
Season broke on June 18 
End of useful rains 
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Results 
(a) Soil nitrogen (sampled 22.3.83). 
1982 
Treatment 
Wheat + T 
Wheat - T 
Clover + T 
Clover - T 
Peas + T 
Peas - T 
Lupins + T 
Lupins - T 
Lupins - S(F) 
Lupins - T (F) 
Lupins - P(F) 
1982 Buffers 
F - test 
5% LSD 
(b) Plant samples taken 11.8.83 
1982 
Treatment DM (kg ha-1) 
Wheat + T 28 
Wheat - T 27 
Clover + T 35 
Clover - T 33 
Peas + T 37 
Peas - T 41 
Lupins + T 47 
Lupins - T 44 
Lupins - S (F) 49 
Lupins - T(F) 42 
Lupins - P(F) 80 
NO 23 
N45 37 
N84 41 
Nl20 39 
N248 46 
F - test *** 
5% LSD 9.7 
2.33 
2,00 
3.00 
2.67 
3.67 
3.33 
4.00 
4.00 
7.33 
7.67 
9.00 
2.53 
*** 
1.597 
Plants m2 
88 
84 
90 
94 
84 
79 
83 
91 
81 
80 
91 
76 
91 
79 
87 
72 
N.S. 
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Soil analysis {ppm) 
N03 NH4 + N03 
5.00 7.33 
5.00 7.00 
7.67 10.67 
7.33 10.0 
8.33 12.00 
8.33 11.67 
7.67 11.67 
7.00 11.00 
17.67 25.00 
15. 67 23.33 
26.33 35. 33 
5.60 8.13 
*** *** 
2.614 3.359 
%N N-Uptake (kg ha-1) 
3.68 1.03 
3.83 1.03 
4.36 1.51 
4.20 1.37 
4.35 1. 63 
4.32 1. 79 
4.42 2.09 
4.32 1.89 
4.67 2.28 
4.61 1.92 
5.27 4.23 
3.65 .84 
4 .11 1. 51 
4.05 1. 71 
4.66 1. 79 
5.40 2.50 
*** *** 
0.39 49 
(c) Plant samples were taken on the 2.12.83 and machine harvesting took place on the 
14.12.83. Samples taken.on 2.12.83 were broken into yield components, heads m-2 
thousand grain weight, grains per head, grain yield and grain weight per head. 
1982 
Treatment 
Wheat + T 
Wheat - T 
Clover + T 
Clover - T 
Peas + T 
Peas - T 
Lupins + T 
Lupins - T 
Lupins - S(F) 
Lupins - T(F) 
Lupins - P (F) 
NO 
N45 
N84 
Nl20 
N248 
F - test 
5% LSD 
12.10.83 
DM %N 
1209 
1267 
2095 
2105 
2638 
2505 
2524 
2162 
3171 
2609 
4295 
1267 
2028 
1057 
2512 
3390 
*** 
555 
0.92 
0.98 
0.98 
0.97 
1.00 
0.96 
1.01 
0.99 
1.03 
1.05 
1.32 
0.93 
1.03 
0.98 
1.18 
1.50 
*** 
0.16 
2.12.83 14.12.83 ~~~~~~~~;;.;::..~~~~~~~~~--
D M HEADS TGW GPH GY GWPH HI GY 
1514 
1943 
2924 
2533 
3238 
3067 
3105 
2686 
4266 
4038 
5419 
1943 
2352 
2495 
3238 
3524 
m-2 
106 
134 
168 
145 
182 
167 
161 
155 
215 
193 
258 
124 
135 
143 
187 
202 
' *** *** 
595.8 32 
32.5 
34.1 
32.5 
31.5 
32.1 
31. 7 
32.1 
29.6 
32.0 
31.6 
31. 7 
34.6 
31.4 
32.1 
29.1 
26.8 
*** 
2.8 
20.9 
22.6 
27.7 
28.3 
28.6 
30.0 
30.4 
30.3 
31.l 
33.0 
32.7 
23. 7 
27.8 
28.0 
27.4 
28.5 
*** 
3.8 
750 
1020 
1460 
1300 
1670 
1580 
1580 
1390 
2150 
2005 
2660 
1040 
1170 
1280 
1490 
1520 
0.10 
0.77 
0.87 
0.91 
0.91 
0.95 
0.98 
0.90 
1. 00 
1.04 
1.04 
0.81 
0.87 
0.90 
0.80 
o. 76 
*** *** 
340 0.14 
0.54 
0.54 
0.50 
0.52 
0.52 
0.52 
0.51 
0.52 
0.50 
a.so 
0.49 
0.54 
0.50 
0.52 
0.46 
0.43 
830 
900 
1210 
1180 
1490 
1390 
1360 
1250 
1800 
1670 
2140 
1070 
1090 
1140 
1030 
1070 
*** *** 
0.035 260 
DM =Dry matter (kgha-1), TGW =Thousand grain weight (gms), GPH =grains 
per head GY =Grain yield (kgha-1), GWPH =Grain weight per head (gms), HI= 
harvest index 
Nitrogen Cross Plots 
The end of each main treatment plot (i.e. species in 1982) was cross-plotted 
with five rates of nitrogen. Each of these sub-plots was 2.5 m by 2.5 m and 
only one 0.35 m2 quadrat per plot was cut at each sampling. The reasoning 
behind this very "limited" approach was to gain some idea of the effect of bag 
nitrogen on the wheat after the different species in 1982 with only a minimal 
addition amount of effort. The variation in the results is high but the 
trends in the data are evident. Tables of means are presented below for 
treatments that were sampled. 
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(a) Q!y_ matter. (kg ha-1) 12.10.83 
NIT 0 45 84 120 248 
kgha-1 Agran (34: 0) 
Treat 
Wheat + T 1209 2676 2609 2638 2419 
Wheat - T 1267 2162 1800 2467 3400 
Clover + T 2095 2638 3514 3209 3305 
Clover - T 2105 2866 2838 2914 3209 
Peas + T 2638 3047 2495 3390 3743 
Peas - T 2505 3495 3276 3278 3143 
Lupins + T 2524 2657 3076 3362 3628 
Lupins - T 2162 2705 1987 2543 3047 
t.upins - s (F) 3171 3505 3238 3314 3609 
Lupins - T(F) 2609 2987 2587 4073 3516 
(b) Dry matter (kg ha-1) 2.12.83 
NIT 0 45 84 120 248 
kgha-1 Ag ran (34: 0) 
Treat 
Wheat + T 1514 2609 2619 2724 3352 
Wheat - T 1943 2876 2628 3600 3476 
Clover + T 2924 2962 3152 3781 3543 
Peas + T 3238 3026 4098 4298 3569 
Lupins + T 3105 3069 3383 3483 3483 
Lupins - P(F) 5419 5379 3724 6064 5550 
(c) Heads 12er s9uare metre 
NIT 0 45 84 120 248 
kgha-1 Ag ran (34: 0) 
Treat 
Wheat + T 106. 6 133.3 161.8 153.3 191.4 
Wheat - T 133.8 138.0 149.5 198.0 206.6 
Clover + T 170. 4 141. 8 159.9 191.4 196.1 
Peas + T 181.8 150.0 197.l 192.8 197.1 
Lupins + T 161.4 177.1 202.8 187.1 198.6 
Lupins - P(F) 258.0 231.4 171. 6 268.5 237.1 
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(d) Thousand grain weight (grams per thousand grains) 
NIT 0 45 84 120 248 
kgha-1 Agran (34:0) 
Treat 
Wheat + T 32.52 32.96 29.53 28.41 24. 87 
Wheat - T 34.13 33.49 31.09 30.34 27.10 
Clover + T 32.52 33.96 30.59 29.74 27. 87 
Peas + T 32.12 30.92 32.14 30.45 27.27 
Lupins + T 32.13 28.78 27.76 27.54 26.20 
Lupins - P(F) 31.69 33.14 33.89 31.40 31.29 
(e) Hand harvested grain yield (kg ha-1) 
NIT 0 45 84 120 248 
kgha-1 Ag ran ( 3 4: 0) 
Treat 
Wheat + T 802 1273 1238 1200 1329 
Wheat - T 1022 1416 1260 1633 1498 
Clover + T 1463 1352 1581 1742 1500 
Peas + T 1666 1503 2047 1897 1700 
Lupins + T 1577 1467 1529 1574 1486 
Lupins - P(F) 2659 2706 1963 2974 2611 
( f) Harvest index 
NIT 0 45 84 120 248 
kgha:-1 Agran (34: 0) 
Treat 
Wheat + T 0.5414 0.4862 0.4755 0.4400 0.3936 
Wheat - T 0.5266 0.4948 0.4861 0.4536 0.4313 
Clover + T 0.5035 0.5096 0.5008 0.4612 0.4233 
Peas + T 0.5150 0.4927 0.4996 0.4399 0.4369 
Lupins + T 0.5084 0.4803 0.4577 0.4519 0.4263 
Lupins - P(F) 0.4906 0.4936 0.5224 0.4799 0.4598 
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(g) Grain wei9ht Eer head (9ms) 
NIT 0 45 84 120 248 
kgha-1 Ag ran (34: 0) 
Treat 
Wheat + T 0.723 0.981 0.809 o. 779 0.704 
Wheat - T o. 772 1.021 0.854 0.829 o. 743 
Clover + T 0.893 1.008 0.989 0.930 0.784 
Peas + T 0.915 1.001 1.048 0.988 o. 726 
Lupins + T 0.976 0.837 0.757 0.849 0.752 
Lupins - P(F) 1.035 1.173 1.157 1.104 1.101 
(h) Grain number Eer h·ead 
NIT 0 45 84 120 248 
kgha-1 Agran (34:0) 
Treat 
Wheat + T 21.38 29.64 27.15 27.27 28.15 
Wheat - T 22.57 30.55 27.43 27.42 27 .2 9 
Clover + T 28.22 29.70 32.27 31.13 27.85 
'Peas + T 28.56 32.15 32.61 32.56 26. 72 
Lupins + T 30.43 29.09 27.26 30.92 28.65 
Lupins - P(F) 32.69 35.16 33.98 35.64 34. 92 
Comments 
Wheat on lupins has again shown its superiority in terms of both dry matter 
production and grain yield compared to wheat on: wheat, clover or peas. 
Management treatments, plus and minus tops of the 1982 species at the end of 
the season had little effect of the subsequent wheat crop yield. Management 
treatments of the 1982 lupin crop at flowering did however have a significant 
effect on the subsequent wheat crop yield. Killing the lupin crop at 
flOW"ering by spraying, removing the tops at flowering and ploughing in at 
flowering all increased the subsequent wheat crops' end of season dry matter 
production and grain yield over that of the other 1982 lupin treatments. This 
shows the effect of time and in the case of lupins - P(F) the additional 
affect of soil incorporation on mineralisation. The increased productivity of 
wheat on lupins - T(F) compared to say the wheat on wheat treatments probably 
indicates the value of lupin roots in terms of nitrogen provided those roots 
keep their pre seedset N levels. 
An interesting aspect that has emerged from this trial and other related 
trials is that the harvest index for a given dry matter production for wheat 
on lupins appears to be greater than that for wheat on buffers with applied 
nitrogen. There are a number of possible explanations including possible 
water use pattern differences, root disease and post anthesis nitrogen uptake 
differences. A trial at Wongan Hills R.S. (83WH29) is being used to look at 
these different aspects in 1984. 
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Trial: 
Location: 
Soil type: 
Related trials: 
82Nl7 
Newdegate Research Station 
Sand/gravel 
82N041, 82N03, 82LG5 
Operations and measurements 1983 
summer period: 
22.3.83: 
9.5.83: 
8.6.83: 
9.6.83: 
20.7.83 
5.10.83: 
30.11.83: 
17.12.83: 
The trial was left ungrazed over the summer and burnt in 
early May. 
0-10 cm soil samples taken and analysed for NO) and 
NH4. 
Glean at 2 gm ha-1 applied. 
The site was cultivated prior to sowing and nitrogen 
applied as Agran (34:0) at 0,45,80,115 and 220 kg ha-1 
to appropriate treatments. A basal dressing of super at 
200 kg ha-1 was also applied. Sprayseed applied at 
2 1 ha-1 • 
Trial sown to Canna wheat at 45 kg ha-1 
Six week plant tops cut (5 m * 1 row per plot) 
Anthesis cuts (approximately 2 weeks post anthesis) 
4 quadrats (0.35 m2) per plot. 
Harvest cuts. 2 quadrats (0.35 m) per plot. 
Machine grain harvest. 
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Results 
(1) Soil samples, 0-10 cm 22.3.83 
1982 Treatment N£4 (ppm) N03 (ppm) N£4 + N03 
(ppm) 
Wheat + T 3.3 20.3 23.7 
Wheat - T 2.3 20.0 22.3 
Clover + T 7.3 29.3 36.7 
Clover - T 6.7 30.7 37.3 
Peas + T 5.3 32.3 37.7 
Peas - T 4.7 25. 3 30.0 
Lupins + T 6.7 32.3 39.0 
Lupins - T 6.0 29.0 35.0 
Lupins - S(F) 8.3 45.0 53.3 
Lupins - T(F) 6.3 30.0 36.3 
Lupins - P(F) 11. 7 54.0 65.7 
Buffers 4.9 25.9 30.9 
F - test *** *** *** 
5% LSD 2.3 10.64 12.39 
(2) Dry Matter Cuts! 20.7.83 and 5.10.83 (aEErox 2 weeks EOSt anthesis) 
27.7.83 5.10.83 
OM %N N-Uptake OM %N 
kgha-1 kgha-1 kgha-1 
Wheat + T 68 4.39 3.01 3400 1.09 
Wheat - T 57 4.01 2.33 3350 1.11 
Clover + T 66 4.63 3.04 4900 1.08 
Clover - T 68 4.53 3.28 4000 1.10 
Peas + T 79 5.34 4.23 5100 1.10 
Peas - T 82 5. 30 4.35 4650 1.19 
Lupins + T 76 5.15 3.93 5550 1.12 
Lupins - T 75 5.13 3.89 5250 1.11 
Lupins - s (F) 83 5.52 4.61 6050 1.06 
Lupins - T (F) 81 5 .30 4.29 5450 1.08 
Lupins - P(F) 76 5.92 4.48 6200 1.10 
NO 66 4.67 3.07 3600 1.18 
N45 65 5.22 3.38 5250 1.10 
N80 67 5.06 3.35 5100 1.12 
Nll5 85 5.24 4.41 5450 1.12 
N220 90 5 .2 5 4.70 5600 1.22 
F - test N.S. *** *** *** N. S. 
5% LSD 0.57 1.01 1400 
j 
OM = dry matter (kg ha-1) 
N-Uptake = nitrogen uptake (kg ha-1) 
-31-
,,..... 
:~5~ 
(3) Dry Matter cut and yield components 30.11.83, Machine harvest 17 .12 .8 3 
Wheat + T 
Wheat - T 
Clover + T 
Clover - T 
Peas + T 
Peas - T 
Lupins + T 
Lupins - T 
Lupins - S(F) 
Lupins - T(F) 
Lupins - P(F) 
NO 
N45 
N80 
Nll5 
N220 
F - test 
5% LSD 
DM 
kgha-1 
5750 
4400 
5250 
5150 
6250 
5900 
5350 
5850 
6750 
6200 
6850 
4100 
5450 
5950 
5950 
6050 
* 
1420 
GY 
kgha-1 
2750 
2100 
2400 
2500 
2850 
2750 
2350 
2900 
3100 
2850 
2950 
1950 
2400 
2650 
2650 
2500 
** 
542 
HI 
0.48 
0.48 
0.4 7 
0.49 
0.46 
0.46 
0.44 
0.49 
0.46 
0.46 
o. 43 
0.48 
o. 4 4 
0.45 
0.45 
0.42 
* 
0.04 
t Machine harvested grain yield 
30.11. 83 
HEADm- 2 TGW 
gms 
195 
180 
210 
185 
210 
200 
195 
200 
230 
210 
250 
170 
195 
205 
210 
215 
N. S. 
31.6 
33.5 
32.2 
34.5 
33.2 
32.1 
31.0 
35.0 
32.1 
32.1 
31.1 
33.9 
31.3 
';2.7 
29.7 
27.7 
* 
3.35 
GWPH 
gms 
1.41 
1.17 
1.30 
1.36 
1.36 
1.38 
1.22 
1.45 
1.38 
1.36 
1.25 
1.14 
1.24 
1.30 
1.28 
1.16 
N. S. 
GPH 
44.9 
34.9 
42.4 
39.3 
41.0 
43.1 
39.3 
41.5 
42.6 
42.3 
40.0 
34.0 
39.6 
39.8 
43.0 
42.0 
N.S. 
17.12.83 
GYt 
kgha-1 
1550 
1550 
1700 
1850 
1750 
1900 
2150 
2500 
2250 
2450 
2550 
1550 
1700 
1700 
2050 
2350 
** 
613 
HI= harvest index, GY =grain yield, TGW =thousand grain weight (gms). 
GWPH =grain weight per head (gms), GPH - grains per head. 
Comments 
Results are similar to those of the related trials. 
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Trial: 
Location: 
Soil type: 
Related trials: 
82N03 
Quairading (Farmer: D. Frazer) 
Loamy sand/gravel 
82Nl 7, 82N041, 82LG5 .· 
0perations and measurements 1983 
S ununer period: 
30.3.83: 
15.6.83: 
17.5.83: 
2 5. 7. 83: 
6.10.83: 
19.11.83: 
13.12.83: 
The trial site was left ungrazed over the summer. Prior 
to seeding the trial was cultivated and 2 l ha-1 of 
sprayseed applied at germination. 
0-10 cm soil samples taken for N03 and NH4 analysis. 
Trial sown to Gamenya wheat at 45 kg ha-1 with super at 
200 kg ha-1 N applied to plots at rates 0,50,90,130 or 
235 kg ha-1. 
Surface residue scrapings taken. 4 quadrats (0.35 m2) 
per plot. 
Six week plant tops cut (5 m * 1 row per plot). 
Anthesis cuts. 4 quadrats 0.35 m2 per plot. 
Harvest cust. 2 quadrats 0.35 m2 per plot. 
Machine harvest. 
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1983 Results 
( 1) Soil Sam,12les and Scra12in~s 
Treatment 0-10 cm soil samples 30.3.83 Scra,12in~s* 17.5.83 
NH4 N03 NH4 + N03 DM %N %C N-Uptake C/N 
ppm kgha-1 kgha-1 ratio 
Wheat + T 7 3 10 2100 0.54 46 11.6 88 
Wheat - T 6 7 13 850 
Clover + T 10 2 12 1500 1.60 42 25.l 27 
Clover - T 9 3 11 1500 
Clover - S (F) 13 16 29 1150 1.27 44 14.0 35 
Clover - T(F) 10 7 17 800 
Clover - p (F) 14 18 32 
Lupins + T 9 2 11 4000 1.05 47 42.1 45 
Lupins - T 9 3 12 
Lupins - S(F) 11 15 26 2250 1.60 45 37.0 30 
Lupins - T (F) 13 20 33 
Lupins - P(F) 20 50 69 
Lupins - P04 + T 9 3 12 4700 1.02 45 48.0 44 
Lupins - P04 - T 16 4 19 3600 
NO 9 3 12 1500 0.88 47 13.2 53 
N50 4 6 10 1650 0.94 47 14.5 52 
N90 8 3 11 1500 1.01 47 15.7 46 
Nl30 8 2 10 1400 
N235 6 5 12 1700 0.82 49 14.4 61 
F - test ** *** *** *** ** *** *** *** 
5% LSD 6 5 9 600 0.43 2 15.7 16 
* Surface organic matter residue 
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(2) Dry Matter Cuts on the 25.7.83 and 6.10.83 
25.7.83 6.10.83 
DM %N N-Uptake DM %N N-Uptake 
kgha-1 kgha-1 kgha-1 kgha-1 
Wheat + T 120 4.79 5.5 2550 0.79 20.1 
Wheat - T 140 4.69 6.5 2750 0. 72 19.8 
Clover + T 160 4.88 7.9 3850 0.75 28.9 
Clover - T 170 4.82 8.2 3550 0. 7 6 27.0 
Clover - S (F) 170 4.73 7.9 4300 0.83 35. 7 
Clover - T(F) 170 4.77 8.3 3600 0.82 29.5 
Clover - P (F) 180 4.47 8.0 3150 0.80 25. 2 
Lupins + T 240 4.81 11.6 4550 0.81 36.8 
·Lupins - T 260 4.74 12.4 4800 0.78 37.4 
Lupins - S (F) 260 5.13 13.2 5800 o. 76 44.1 
Lupins - T(F) 270 5.01 13.5 5050 o. 77 35.3 
Lupins - P (F) 280 4.70 13.4 5150 0.72 37.1 
Lupins - P04 + T 220 4.74 10.5 4750 0.80 38.0 
Lupins - P04 - T 230 4.62 10.5 3700 0.82 30.3 
NO 120 4.83 5.7 2650 0.85 22.5 
N50 170 4.39 7.4 2750 0.78 21.4 
N90 160 4.64 7.3 3250 o. 77 22.7 
Nl30 200 4.58 8.9 3500 0. 7 6 26.6 
N235 180 4.77 8.7 3400 0.78 26.5 
F - test *** * *** *** N.S. 
5% LSD 40 0 .33 2.0 1100 
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(3) Hand Harvest Yield Components and Machine Harvested Grain Yield 
Wheat + T 
Wheat - T 
Clover + T 
Clover - T 
Clover - s (F) 
Clover - T (F) 
Clover - P (F) 
Lupins + T 
T,upins - T 
Lupins - S (F) 
Lupins - T (F) 
Lupins - P(F) 
Lupins -
P04 + T 
Lupins -
P04 - T 
NO 
N50 
N90 
Nl30 
N235 
F - test 
5% LSD 
OM 
kgha-1 
3550 
3750 
5400 
4850 
5100 
4800 
4900 
6750 
6050 
6800 
6300 
6150 
6100 
5300 
4200 
4500 
5550 
4600 
4450 
* 
1800 
GY 
kgha-1 
1450 
1550 
2300 
2050 
2250 
2050 
2150 
2550 
2500 
2700 
2600 
2450 
2450 
2250 
1850 
1800 
2300 
1950 
1650 
* 
750 
29.11. 83 
HI HEAD m-2 TGW 
gms 
0.42 
0.42 
0.42 
0.42 
0.43 
0.43 
0.43 
0.38 
0.41 
0.40 
0.42 
0.40 
0.41 
o. 42 
0.43 
0.40 
0.41 
0.42 
0.37 
* 
0.03 
200 
200 
240 
220 
210 
220 
220 
260 
220 
270 
240 
240 
250 
210 
190 
180 
230 
190 
190 
N. S. 
32.9 
32.1 
33.9 
33.5 
34.2 
33.4 
33.9 
33.4 
34.6 
34.4 
35.0 
33.2 
33.8 
35.3 
34.1 
34.1 
34.5 
34.3 
33.7 
N.S. 
t Machine harvested grain yield 
Comments 
GWPH GPH 
13.12.83 
GYt 
kgha-1 gms 
o. 75 
0.00 
0.96 
0.95 
1.05 
0.96 
0.98 
0.95 
1.10 
1.00 
1. 08 
1.02 
0.98 
1. 06 
0.95 
1.01 
0.97 
0.95 
0.86 
** 
0.14 
22.6 
25.0 
28.3 
28.4 
30.7 
28.8 
28.7 
28.4 
31.9 
29.2 
30.1 
30.5 
29.0 
1250 
1350 
1900 
1850 
2250 
1850 
1750 
2500 
2400 
2550 
2550 
2600 
2500 
30.0 2100 
27.9 1400 
29.5 1500 
28.2 1750 
27.4 1600 
25.3 1600 
*** *** 
3.34 420 
This trial has shown much the same relativity of responses between treatments 
as the other related trials, 82N041, 82NI7 and 82LG5. 
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Trial: 
Location: 
Soil type: 
81C4 
Chapman Research Station 
Red Sandy Loam 
Related Trials: 81N9 
Trial Description 
1981: 
In 1981 the first year of the trial the site was sown to: 
(1) 
(2) 
Wheat (Gamenya at 45 kg ha-1) 
Clover (a) (Nungarin at 2.5, 15 and 90 kg ha-1) 
(b) (Northam at 15 and 90 kg ha-1) 
Of 25 treatments, were Nungarin clover (3 seeding rates duplicated) four were 
Northam clover (2 seeding rates duplicated) and the remaining 15 treatments 
were wheat. 
1982: 
In 1982 the trial was sown to: 
1983: 
(1) Barley (Clipper at 45 kg ha-1) following three Nungarin clover 
on two Northam clover treatments of 1981. Barley with five 
nitrogen rates was also sown on five of the 1981 wheat plots. 
The N rates (Agran 34:0) applied were: O, 40, 80, 120 and 240 
kg ha-1. 
(2) Clover. Both Nungarin and Northam clovers at the same seeding 
rates as in 1981 were also sown following 1981 wheat. 
(3) Stubble. The remaining five 1981 wheat plots were left as 
stubble. 
In 1983 the whole trial was sown to wheat (Gamenya at 50 kg ha-1) and the 
1982 stubble plots had N rates applied at the same rates as the 1982 N 
treatments as shown below. 
Operations and measurements 1983 
15. 3. 83: 
10.5.83: 
8.8.83: 
13.9.83: 
17.10.83: 
23.12.83: 
0-10 cm soil samples taken for soil nitrogen. Plots were 
scarified prior to seeding and sprayseed at 2 l/ha-1 applied 
after germination. 
6 quadrats (0.35 m2) per plot of surface organic matter, 
"scrapings" taken. 
Buckshot at 1 l/ha-1 applied. 
5 quadrats (0.35 m2) per plot wheat top cut. 
4 quadrats (0.35 m2) per plot cut. 
Machine grain harvest. 
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w~·, 
t...,jlj 
All wheat tops cut were analysed for nitrogen. 
Trial 81C4 Treatments 
YEAR 
1981 1982 1983 
Nitrogen 
Treatment Treatment Treatment Treatment Nitrogen 
No. (kg ha-1 Treat Treat 
Agran 34:0) (kg ha-1) 
1 Nungarin 2.5* Barley Wheat 
2 II 15 Barley Wheat 
3 II 90 Barley Wheat 
4 Nungarin 2.5 Clover Wheat 
5 n 15 Clover Wheat 
6 II 90 Clover Wheat 
7 Wheat Nungarin 2.5 Wheat 
8 Wheat II 15 Wheat 
9 Wheat II 90 Wheat 
10 Wheat Barley 0 Wheat 
11 Wheat Barley 40 Wheat 
12 Wheat Barley 80 Wheat 
13 Wheat Barley 120 Wheat 
14 Wheat Barley 240 Wheat 
15 Wheat Stubble Wheat 0 
16 Wheat Stubble Wheat 40 
17 Wheat Stubble Wheat 80 
18 Wheat Stubble wheat 120 
19 Wheat Stubble Wheat 240 
20 Northam 15 Barley Wheat 
21 II 90 Barley Wheat 
22 Northam 15 Clover Wheat 
23 II 90 Clover Wheat 
24 Wheat Northam 15 Wheat 
25 Wheat 90 Wheat 
* Seeding rate kg ha-1 
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1983 Results 
Treatment 0-10 cm soil testst Scra12in9s on 10.5.83 
NH4 N03 NH4 + N03 DM %N N-Uptake C/N 
(ppm} (ppm} (ppm} kgha-1 kgha-1 ratio 
1 9 2 11 3450 
2 7 2 9 3000 
3 8 2 10 3250 0.65 20.5 73 
4 7 3 10 1000 0.99 10.0 47 
5 12 4 16 1050 
6 8 3 11 1100 1.47 16.0 30 
7 11 2 13 1750 1.04 18.0 43 
8 10 3 13 1300 
9 9 2 11 1100 1.42 15.0 32 
10 7 2 9 2150 0.67 14.0 67 
11 8 1 9 3100 
12 9 2 10 3150 
13 8 2 10 4000 
14 11 2 13 3450 0.72 25.0 64 
15 9 2 11 1700 
16 9 2 11 1450 
17 9 2 11 2100 
18 9 2 11 1700 0.96 16.5 47 
19 9 2 11 2450 
20 10 2 12 3650 
21 8 2 9 3400 0.64 21.5 72 
22 11 3 14 1350 1.44 19.5 33 
23 13 4 17 1300 1.44 18.6 31 
24 12 2 14 1200 
25 11 2 13 1100 1.29 14.5 35 
F - test * *** ** *** *** N.S. *** 
5% LSD 3 1 4 1100 0.40 13 
t Soil samples taken on 15.3.83 
# Scraping refers to surface organic residues 
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Dry Matter Cuts 
Treatment 13.9.83 17.10.83 23.12.83 
DM %N N-Uptake DM %N N-Uptake GY 
kgha-1 kgha-1 kgha-1 kgha-1 kgha-1 
1 380 2.83 10.7 2150 1.16 23.4 700 
2 380 2.86 10.7 2350 1.33 31.3 750 
3 300 2.88 8.7 2200 1.24 27.3 700 
4 290 2.84 11.2 2750 1.31 35.5 900 
5 550 3.11 17.2 3350 1.44 48.8 950 
6 670 2.83 19.1 3450 1.27 37.9 950 
7 420 2.72 11.3 2200 1.24 25.6 750 
8 420 2.69 11.4 2700 1.21 29.0 750 
9 570 2.83 16.2 2600 1.23 35.9 850 
10 280 2.68 7.6 1950 1.19 25.2 650 
11 320 2.84 9.0 1900 1.05 19.6 650 
12 330 3.06 10.0 2250 1.33 26.4 750 
13 430 2.75 11.8 2100 1.28 28.4 700 
14 340 2.76 9.5 2400 1.36 29.2 650 
15 480 2.82 13.6 2900 1.33 38.1 800 
16 550 3.05 16.7 2800 1.21 36.l 1100 
17 460 3.29 15. 2 3100 1.42 39.2 1000 
18 570 3.06 17.7 3550 1.22 41.2 1100 
19 640 3.41 21. 7 3750 1. 50 57.5 1150 
20 350 2.51 8.9 2550 1.21 31. 7 600 
21 290 2.58 7.5 1900 1.24 23.8 600 
22 450 2.81 12.7 3550 1.40 46.1 750 
23 390 2.87 11.1 2600 1.26 30.3 700 
24 490 2.84 13.9 2750 1.20 32.5 850 
25 550 3.11 16.8 2750 1.37 44.6 950 
F - test ** *** *** *** N.S. *** *** 
5% LSD 150 0.27 5.6 820 10.3 185 
Conunents 
A bad infestation, particularly in rep 1 in 1983, of radish and doublegees 
resulted in a lot of variability within the plots. 
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Trial: 
Location: 
Soil type: 
81N9 
Newdegate Research Station 
Sand/Clay 
Related Trials: 81C4 
Trial Description 
1981, 1982 
This trial is of similar design to trial 81C4 except that only Nungarin clover 
was used whereas 81C4 had both Nungarin and Northam. Treatment procedures in 
1981 and 1982 were similar to those described for trial 81C4. Treatment 
numbers correspond to treatments 1-19 for trial 81C4. 
1983 
22.3.83: 
4.5.83: 
8.6.83: 
9.6.83: 
20.7.83: 
12.10.83: 
30.11. 83: 
10.12.83: 
0-10 cm soil samples taken for N analysis. 
Trial scarified and glean at 20 gm/ha-1 applied. 
Nitrogen topdressed on treatments 15-19 at rates of 0,45,80,115 
and 220 kg ha-1 as Agran 34:0. 
Canna wheat sown at 45 kg ha-1 and 200 kg ha-1 of super 
applied. 
Six week plant samples taken. 5 m * 1 row per plot. 
Anthesis cuts. 4 quadrats (0.35 m2) per plot. 
Harvest cuts. 1 quadrats (0.35 m2) per plot. 
Machine harvest. 
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1983 Results 
(1) Soil Nitr99en and Dr:t: Matter Cuts 
Treatmentt 
0-10 cm soil testsl 20.z.93 J.2!10.8~ 
NH4 H03 NB4 + R03 DM IN N-Dptake DM IN 
kgha-1 kgha-1 kgha-1 
1 8 24 32 80 5.12 3.95 5200 1.21 
2 6 22 28 70 5.13 3.60 5650 1.17 
3 7 19 26 80 4.86 3.86 5200 1.19 
4 9 23 32 80 5.59 4.47 6000 1.26 
5 11 24 35 80 5.75 4.60 4850 1.17 
6 10 30 40 80 5.78 4.63 6000 1.13 
7 7 21 28 80 5.32 4.10 4600 l.ll 
8 10 24 33 70 5.43 3.80 4700 1.11 
9 8 25 33 60 5.45 3.53 5300 1.18 
10 4 16 20 60 4.96 2.84 4550 1.00 
11 5 18 23 50 4.80 2.60 4300 1.08 
12 6 17 23 60 4.77 2.91 4350 1.13 
13 7 21 27 70 5.16 3.44 4450 1.03 
14 9 23 33 70 5.09 3.32 4800 1.38 
15 8 24 32 80 5.28 3.96 5150 1.07 
16 6 22 28 80 5.67 4.67 5300 1.04 
17 7 22 29 80 5.64 4.26 5650 1.18 
18 6 23 30 80 5.73 4.44 4550 1.28 
19 7 21 28 80 5.70 4.65 5800 1.45 
F - test * * ** * *** *** * N.S. 
51 LSD 4 6 8 17 0.33 0.90 1050 
t Treatment numbers correspond to the same treatment numbers as described 
for trial 81C4. 
t Soils sampled on 22.3.83. 
-
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(2) End of Season Dry Matter and Yield Components 
Treat,ment 30.11. 83 10.12.83 
DM GY HI HEADS TGW GWPH GPH GYt 
kgha-1 kgha...;1 m-1 gms gms kgha-1 
1 5800 2500 0.43 220 32.8 1.14 34.8 2700 
2 4900 2100 0.44 200 33.2 1.08 32.7 2300 
3 6500 2500 0.38 220 31.5 1.11 35.2 2800 
4 6500 2600 0.40 240 32.3 1.10 34.0 2600 
5 4400 2300 0.43 220 33.2 1.07 32.2 2600 
6 6800 2900 0.42 250 33.0 1.15 34.7 2500 
7 4700 2100 0.45 260 32.1 0.81 25.2 2300 
8 5700 2400 0.41 260 30.4 0.93 30.5 2400 
9 5100 2200 0.40 260 30.7 0.86 28.4 2000 
10 4300 1900 0.45 220 32.4 0.93 28.7 2200 
11 5100 2400 0.47 190 34.2 1.29 37.7 2300 
12 5200 2400 0.46 220 32.0 1.10 34.5 2400 
13 5400 2500 0.46 210 33.7 1.21 36.0 2200 
14 5200 2200 0.42 210 32.0 1.06 33.1 2200 
15 5600 2400 0.43 260 33.9 0.95 27.8 2300 
16 5700 .2500 0.43 250 33.2 1.02 31.0 2600 
17 580.0 2400 0 .41 230 31.3 1.05 33.2 2400 
18 5400 2200 0.41 260 29.7 0.93 30.9 2300 
19 5100 2000 0.39 210 29.9 0.94 31.4 2400 
F - test *** * N.S. N.S. N.S. N.S. N.S. ** 
5% LSD 1000 500 300 
t Machine harvested grain yield 
Comments 
The correlation between soil nitrCXJen (Nlf4 + NQ:3) versus final dry matter 
and grain yield was very poor with correlation coefficients of 0.43 and 0.11 
respectively. In both this trial and 81C4 differences in grain yields between 
the different rotations were not as marked as might be expected. The reason 
for the above observations is prob~bly due to the overall high soil N status 
as indicated by the soil test values. The rotation has not been going long 
enough for selective rundown of soil nitrCXJen status between treatments to be 
reflected in the subsequent crop yields. 
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